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(57) Abstract 

A protein named HMW human MP52 which is produced in CHO cells and has the ammo acid sequence represented by SEQ ID NO: 1 
m the Sequence Listmg; a process for producing HMW human MP52; and a medicinal composition comprising HMW human MP52 as the 
active ingredient. Because ofhaving the effect of promoting bone induction, HMW human MP52 is usable in the treatment or prevention of 
bone diseases, etc. 
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m m m 

m ^ ^ 
10 w m s ^ 

f ^ ^ > D 3 . :^ JViy h — y^ ^ ^ b o > J: t5 f X ^-^ X .-f. T> - h 
^ ^ f$ ^ ^ t.^ g ^ e ^ * < ^ 1^ ( I Eg ^ T-i- ]^ B CD -/^ { r ffl $ n T ^ /c o 

15 TGF-^ ^ -i^m-t^f^^mj-m^ifBMP^ 

^y£i±^W-r^ C i fe^ t>t^Tt^^o PCTdi^ wo 93/ 1 6099 J: 
CK WO 95/048 1 9 t h T G F - >S « ^ > H ^ ^ - K L T C ^ 

E. E. Stormllii. Nature. 1994^. 368#, 639~642M{C. 3McD^ 
^ ^l$.mX^itmT^ -rU^-^^ GDF5. G D F 6 fc J:a^G D F 7 A< 
TG F - /? V - >X-/<-:7 T ^ >; - (D^^/j:/ >/< - i Lxf5]^$ tl, 
^;^cG D F 5ae^TcD5^.^^^ir J; 0 xrSflJjE^.^.ie-T'S C 
^fS^ LTC^^oV'>xGDF5li> lf®cDT~ygt^|^a^T. thM 
P 5 2 iilHj-O^lB^^McOT i ym^^H^^LXl^^o L7b-LZ0)n 
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c^^o ^(DT I jmw.n\.t. ie?i]^ie^ij#-^ 1 (wo 9 5 / 0 4 8 i9) cd 

10 t-'dl^^.^^MP 5 2 J; C/HMW(|^5^^M) h hMP 5 2 ^ Si! f 

O^p^fccha' ^jgfcWfflT^'S HMW t HMP 5 2 ^lilS-T 

5©JC?;ja6T^?^7 L/C feCDT-^^o 
*:^B^(i<:^^©^«cD(,>-rtl75>(- A-B HMWh h M P 5 2 \zm-r ^ : 
15 (1) ie?iJ^iS?iJ#^ 1 CD 1 #S;f)^^ 4 7 4 #g ^TCDT ^ y ^iS^iJ 

(2 ) BE?ij^@e?i]#^ lc7)12 l#e/?^'^,474Sg*T■cDT^; 

(3 ) i2^m@2^'J#-^ lt^l22#S7i)^^474#^^TcDT^ ygg 
20 ie^'J^W^-S^y^^ K75^ /j: -5 >^^°r>Ko 

(4 ) i5?'J^@e^iJ#^ lcol2 1^g7!)^'^>47 4#g ^TCDT $ y M 
W.m^'^-r^^^^ ¥^ ^XfW.n'^^ l©122llg*^t^>474#B^ 

TOT y^mn^mi-^^^f- i^fj-ih^i^-mi^^ >^°^Ko 

(5 ) le^iJ^iE^iJII-^ lc^l#B*^.i474#g^T■cDT^ 7 
^W^-S-^y^ Kfc^L>'BE?iJ#-^ 1 CO 1 2 1 #g:}o J;LK(^/c(i) 1 22 

§g/)^'^. 4 7 4 #g*TcDT ~ y ^se^ij^^^^^yf- K/j^'^ni-siia 
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(6 ) ie^miE^iJ^-^ 101#g;6^«i4 74#B^ TOT ^ J ^lE^iJ 
(7) ge^mSe^'JS^ 1 O 1 2 1 #g:fo 12 2#g;6^ 

5 ^474#e^T«DTi y g?ie5^ij^w-r^^y5^ Kfc- i o 

3 5 5#^;6^^ 4 7 4#g^T©T $ y ^IH^iJ ^ Wt" -5 F^&^t^/X 

10 HMWt hMP 5 2\t.^%\tf^m^m-h^c^0^^m^^^miS.L^ # 

^fflSS05^{t:> ^^^{gii-r^o (^-^T. HMWt hMP52(i#ftPf 

15 ttC J: 0 WfflT^^o Met/-. HMWt hMP 5 2 {it^r-tft^^^ 

*^H^©^cDft}!fDe6^ii, H MW t H M P 5 2 ©^^:^&^tJ|{ii-r 
fcOT-* 0 . (i. @e^il#^ 1 (CTFt- H MW t h M P 5 2 ^ 

20 c;^^>^^'^K^f^^(r^(Tt LC^^^^^^TT■i&«L. ^{!K\^-T:W,-m^m^-b-^^ 

*^B^Oti/i5c®-) t>-C\ Se^iJ#-^ 1 {Ct^^B^ L/cD N Aie^iJIi. HMW 
thMP52.t;^;^cD<=k*9 ^c^SB5>cD^S{r ffl Lf^^o (a 
ni^jTl^^HMWt hMP 5 2^nj:fc^ - KLTt^T. ;i)^oig ^ j'j: ^ ^ 
25 D N Ai25^il(D^31;:)<Hj^|X-^<z, C <b ^ ^ <h t" o 
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HMWt hMP 5 2®la^MSlJ{C^5l^li, HMWt h M P 5 2 cD 
15 -tft^M^(iH'S#g^.ft©-^0O7^ci6{rii. HMWthMP5 2^z± 

# t^f to ^ CD i6 (C (i , C ti ^ © t> O li -.^ |^ . H □ J: □ }S 

20 ^{C J; fc(i^R??fS:-^t-^ C cl:*<Tg -So ^/c. HMWt hMP 

'J >S«^J (fibrin glue) cfc T nj^| 7^^; AXS ^ X. 

25 ^B^^^46^sti^. m^mA. ^^m^is ^tfKjLmWt(Dm^. hmw 

t hMP 5 2^^]^(f^M-r-<^#*3.i:c;^®c7)gE{C3 5-y-> • 
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10 un^mi'^ HMw t h M p 5 2 ii^o^izmmt^ z tt<v^ 

15 HMWt hMP 5 2 ©JS:-^«{i. e fi^fc <i: C/^lffl:^-^ So' t ^T^^ 

•^n^o t^it^ m^mii i g~ i o o // g/kg 

T-^^o AXM«II{gffl-r^ ff^l'^.iS^adS 0 g~3 Omg 

dtit^wffiiiiHMWh hMP 5 2 iiiiMcDmn(Dmmm^ii-&mi^. 

(Cli, HMWt hMP52^^hU-y ^ ^ :7 ^ y ij 

>^«IRJfci;Cf^ >; ?L^^^ U =3 -yb^^S^f*{r^^^-ti-^„ AX®S 

25 mm(Dmmumm 

m 1 (iHMWt h M P 5 2 mm^^ ^-pMSS99(5.0kb) (D-f 
"pXih'^-y-fXh^o P M S S 9 9 TO HMW t h M P 5 2 DNA 
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^ ^ ^ M -r -5 /c a6 © S S © ^ 

HMW t h M P 5 2 cD^it 

(1) HMWh hMP 5 2 ©^^-s^ ^ -CD^^ 

Biopharm GmbHODr. ^oettent^ ihiM^. ^ tltz h hMP5 2jte^^# 
t.->p SK5 2 s-;^^-^Hind IIIT/Mlkfg. t hMP 5 2^*^?^^ 
10 i.^ D N A 7 ^ > h ^ 0 . 8 % T 7^- n - X y ^, CDJfi tfi (IJ; 

OmglL. Behringwerke AG (D Dr. Gerd Zettlneissl *>t>f;i§i$ 
n;^cp AB s to p-^^ rJ'-cOHind IIIgBfet;^^ $ -fr/;, mi IZ^.-t 
HMWhhMP52^^-<^:$'-cDpMSS99 (S.Okb) (om^^ 

D N Ai^mm^^im^is j^ammmmmitiz ^ omuLtzo pms s 9 9 

15 ©HMWthMP5 2 DNAliSiS^iJIi. @e^ii^cDiS?iJ§^l (iTj^L 
^; 576SB7:)^^2279#gt-CCD7^U;t5=- KT^-p/Co 

(2) HMW t hMP 5 2^^^^-5CHO^D->cD5i3: 
Behringwerke AG CD Dr. Zettlmeissl ^ Htz C H O - 

DUKx-B 1 imm. ■r^^io^cHomm<7)mmmmwiz^ pms s 

;0 9 9fcckC^Dr. Zettlmeissl p S V OA d h f r ^ 

*5^^;^;^•>•^ADNA^i>t•&(r^oT*AL/;o HMWt h 

MPS 2(D-mm^mmw^/ ^ h u^^-tr - h (mtx) ^mi^^i&B^ 

pMSS99®10y^gfcJ:C/pSVOAdh f r©2//g^25mM 
5 HEPES-140inM NaCl-0.75niM Na2HP04 (pH7.05) 
iBUzmmL. 'dKiz2. 5M C a C I 2 5 0 // 1 i-M^L/^o ff ^n/-: 
1 OcmT^^ ^^4^c7)CHO-DUKX-B 1 l^ffSlzMSL. 
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SSr 3 0 L/^o 10%^ 'y^h^RM-m ( F B S ) ^^ts 

'j ;t^" - is J; C/f'^ 4- 'J '1^" - 7 ^> U ;f f- K #M E M A L P H A^m 
(MEMa*) 8 ml^mmmizm^. C02^>4^^^-^-4^4~6 

5 1 0 % F B S ^^t,^M E M a ^igtiT 2 Bfe^igS L/Co IC 1 0 %ii 
t/f F B S ^ ^ t: U - J; ;t 4- -> U - 7 ^ b # M E M 

ALPHAlgltfi (MEMa-) 4^ ^ffljfg # iS L T ff^Hli^^ ^ jSIR 

10 HMWh hMP 5 2^^^ a->^M{:y hhU4=--t-h(MTX)cD 

i5iS^±if -5 C <t J: <:) e:Pg&^{riMtR LT. pSVOAdhfr itfc? 
(rtifeoTMP 5 2ilfc^^±^^$-ti-;^io 4 0 0nM MTXTl~3;ug 
CD HMW t hMP52/10 'm^y 2 4 ^^MO) ^ u-y 

15 (3) i^Sirt^^^^cDHMWb h MP 5 2 cDtttij 

CO <!: 4b- <9 CO ^ X ^ - > 7 o .y T- ^ y . H M W b h M 

P5 2 (D^mz-Di^^-Z ^ u - y ^^k-^X^fi : i^S±^?^( 1 ~ 1 5 A/ 1 ) 
^iSjc^fl^Tf; SDS-PAGE (15 — 25% ^^VT^ 'J yUT 
ley^L^. ^ — -ft^) (^{I^ >^°^H^ P VD FIKCIear 

20 Blot Membrane-P. ATTO) (rfi^L^^^o 11^ Block Ace (:^B*S:!^) 
T 1 B^fa^y □ >v ^ T r i s mii^ig7K(T B S 1 0 

f^?&^^nfc Block Ace 4^ CD HMWh hMP 5 2 — 7 h U 

ta^* 1 0 )C/ g/mlT — B^toS b;^Co Si^O. \% Twe en20^atj^ 
TBS (TTB S) ■npc'^fzik. Si^lOf&?pr. Block Acec^cD'^ 

25 -t^4tn:-7 h U I g G- A L P )I ^ (Sigma A9171) TtoSU/Co 

TT B S T•^C^. t;U^ U X7 t ^ --tf'?I^{*gm4- -y h ( B I O 
-RAD) chRfC ^ -ti-TM P 5 2;rtg^-r^/<> K^^^I^tU^'Co 
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(4) HMW t h M P 5 2 C H O-t • ^ >CDffl»g^S 

-2 [::cDMC-2li. 1 9 9 5 ^ 6 ^ 2 1 B i:. Mmmm'^xmumU 

5 M#^30 5 )} (CgrE#-^FERM B P - 5 1 4 2 i LTS^^It ^ 
ntz: ^10%FBS. 4 0 0nM MTX. 1 0 0 U /m ■> 'j > , 
1 0 0 ^ gytalxhlyy iyy^^lB^tzMEMa-^Atltzu-^ 
-rn h JVXmm^-^fZo MC - 2ffl«a*^n >7;l/ai>->-(cil L/;^. 
mm^Mm^^^t£l.^MEUa 'r-^^l^^ (^{ClOmM HEPES (pH 
10 7.3). 1 0 KIU Aprotinin, 1 niM gg^ :H h ij A ^ 6 g /ml-fe b >^ 
t-h'J'!7A, 5 g /ml h ^ >X :7 i ij 1 8 g/mli^ y -;l/T 
^ >> 9 g/ml-f > -> a. U 1 0 0 U/ral^^ •> i; 1 0 0 // g 

15 (5) HMWthMP52©ft^ 

c Hotgs±^?s*i j:c/^o. i^ao. 2Mt>^^^ h A^iiim. 

pH6.0^?i^L. 50niMNaCU 20mM0^^i-h'j'^^^jii^J, 
pH6. 0 T^a6^^{t: Lrfc(,>/c P O R O S HS^^A (lOmU Per 
Septive Biosystems) \Zt--\^iz^ ^ >^-^° 0 . 0 5 ~ 2 MH^^E 

20 NaClT7§tijL. 1 0 ml 7 5 ^ ■> g > 2 0 U ;^Co ^ n/c 

MP 5 2li3ocD^'i'y(7)^S(*;<t LTISs?)^n. ^ ti <i o^mSf 1:^5^?- 

il7£^f^TTCDSDS-PAGE5^^/fiCJ:^)-Sr^ 5 2 . 4 0 fc <i: 
1 4kD-C-^^ i?SiJ^^n7^Co Cn 3 OCD ^ 7°CD;t^-t^ 
»(* (1 0 4kD. 8 OkDfc J:0'2 8 kD) ci: O' 3 o O ^ ^ ^ n - 

25 ( 9 2 kD : 4 0 kD~ 5 2 kD. 6 6 kD : 1 4 kD~ 5 2 kD. J: 5 4 

kD : 1 4 kD~ 4 0 kD) ^mf^L. Z tl O) -^x ^ H MW (high 
molecular weight : ^^^M) thMP52t^^Li-Zo ^BL^ 28 
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kD^^z:ft<*{i t h M P 5 2 cO^,^+.^-M(*i LT^t^t^Tl^'5. (WO 
95/04819) iS^n-BcOTl^^-r^o itt-oX. 1 0 4 kd^^^ — Mi^is 

f^o 1 M N a C 1 ^^ts 2 0 mM 0 b U ^ A^ifi^J, 

pH7. 1 -Ci^J6¥^{t b/c Superdex 200pg ( 1. 6 cm I. D. x 6 0 cm, 
Pharmacia) IZ^mLtZo MM 0 . 5 ml/ ^VmU^if tio 1 0 4 kD;f> 

^e-m^^stsy ^ ^ •> 3 8 Okdt^^-mi^^^t:y 5 ^ •> a 
10 ^^mi'-f-j^Lfzo ^ ^ iy 3 y^mmup L ci7 ^ (resource 

RPC. 3mK Pharmacia) iztt^lf^ C tl ^) ® ^ ^ 3 5 ~ 4 0 % 
S D S - P A G E y CD ^ > / < ^7 g (7) y < > K © 7^ > V h 7 b V - (C ct 

15 N^i^T ^ y ^ie^iJ5)-tff {1. ^■^°;UXfgy7"Xffi->- ^ ^ >-y-- (Applied 

Biosystems ^7^;l/476) ^fflt^r. 8 0 kD^. ^ " J; C5 1 0 4 kD^. 

HMW MP52 N-^i^T ^ 7 

20 

80kD Lys Ala Arg GIu Pro Gly Pro Pro Arg GIu Pro 

Ala Arg GIu Pro Gly Pro Pro Arg GIu Pro Lys 

104kD Ala Pro Asp Leu Gly Gin Arg Pro Gin Gly Thr 

T i y ^ 15 ^ij 8 0 k D (i le ^ij ^ IS ^1] # ^ 1 CD Lys 1 2 Ittzli 
25 Ala 122*^'^Arg 4 1 4 IZ L . t tiT i J ^15 1 0 4 kD 
liAla l*M^>Arg 474;cS3^L/ioC HOBfi^li 3 ocd -f ^ 
CD^^^Z-Sf*. 10 4kD, 8 OkDfc J:LK2 8kD. i O' 3 ocD ^ ^ cD 
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^7=■p~fl^*> -r^^io-^ 9 2kd^ 6 6 kDfc J: 5 4 kDCD -mf*^^^-9- 

-C2 6lffl/fa (Calcif. Tissue Int.. 49^, 221~225M. 1991^) 
^1.5x10 *mJi^X O ^JKommv 4 8 - -^^yU • . ^a-jl-f 

ly-h (Coaster) IZCDM^ 1 0 % F B S ^ WM E M a -cfi-e- 3 b PbIIU^ 

10 fcct O' 1 OmM H C 1 ct^iS^^lf^ L/C 8 OkD^ /cli 1 0 4 kD HMW t h 
MP 5 2^mm^iz-f]U^. i^^isJ::ami]Q^^3 BmiZ^^LtS.^<>^ 6 

Bmi^m LtZo mmm^^K) ^w^mm^i^7\^T^^l^. i mM m g c 1 

tsO. 2 %NonidetTffitil LtZo T Jl^ti V^^t^xy 7 9-^ (ALP) ^ 
^Takuwa^cD:^^ (Am. J. Physiol.. 257#, E 797~E 803M> 1989 
15 ^) \Z'^^xm-^\^fZo ^ 2 {CTF-r ct 9 (C. 8 0 kD^ /c{i 1 0 4 kDO 
HMW t hMP52-CCDROB-C26 ^BfSOfeSCctO . 0 
CD A L Pfe^Stt*^itSte^6^;ri^^ LfCo 

20 



25 
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S 2 

EOB-C26-tr^l/- 5 >CDALPgttJritf-r -S 
80kD*Jcfc?/104kD HMf t hHP520jK» 

5 

t* -::^;K10inM HCl) - 5.47±0.81 

80kD HMf 8.6 5.42±1.09 

^^""^^ 29 7.00±0.89 

86 14.30±0.24* 

10 290 16.28±0.19* 

860 18. 41 ±1.95* 

104kD HMf 11 6.51+0.90 
t MIP52 

38 7. 54±0. 29 

110 8. 32±0. 12* 



15 



380 12.07±0. 53* 

1100 16. 98 ±0. 47* 



20 



25 
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ge ?ij ^ 
eeFij#^ : 1 

@2?|J©S$ : 2 7 0 3 

5 tacoi^j : 

9f^(Dm : cDNA - mRNA 

: t h (horao sapiens) 
10 640-720 bp •> K 

1783-2142 bp ^^^7°f- K 





CCATGGCCTC GAAAGGGCAG CGGTGATTTT 


TTTCACATAA ATATATCGCA 


CTTAAATGAG 


60 


15 


TTTAGACAGC ATGACATCAG AGAGTAATTA 


AATTGGTTTG GGTTGGAATT 


CCGTTTCCAA 


120 




TTCCTGAGTT CAGGTTTGTA AAAGATTTTT 


CTGAGCACCT GCAGGCCTGT 


GAGTGTGTGT 


180 




GTGTGTGTGT GTGTGTGTGT GTGTGTGTGA 


AGTAHTTCA CTGGAAAGGA 


TTCAAAACTA 


240 




GGGGGAAAAA AAAACTGGAG CACACAGGCA 


GCATTACGCC ATTCTTCCTT 


CTTGGAAAAA 


300 




TCCCTCAGCC TTATACAAGC CTCCTTCAAG 


CCCTCAGTCA GTTGTGCAGG 


AGAAAGGGGG 


360 


20 


CGGTTGGCTT TCTCCTTTCA AGAACGAGTT 


ATTTTCAGCT GCTGACTGGA 


GACGGTGCAC 


420 




GTCTGGATAC GAGACCATTT CCACTATGGG 


ACTGGATACA AACACACACC 


CGGCAGACTT 


480 




CAAGAGTCTC AGACTGAGGA GAAAGCCTTT 


CCTTCTGCTG CTACTGCTGC 


TGCCGCTGCT 


540 




TTTGAAAGTC CACTCCTTTC ATGGTTTTTC 


CTGCCAAACC AGAGGCACCT 


TTGCTGCTGC 


600 




CGCTGTTCTC TTTGGTGTCA TTCAGCGGCT 


CGCCAGAGG ATG AGA CTC 


CCC AAA 


654 


25 




Met Arg Leu 


Pro Lys 





-25 



CTC CTC ACT TTC TTG CTT TGG TAC CTG GCT TGG CTG GAC CTG GAA TIC 702 
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10 



15 



20 



25 



Leu Leu Thr Phe Leu Leu 
-20 

ACT GTG TTG GOT 
Thr Val Leu Gly 



ATC TGC 
He Cys 
-5 
ACC AGG 
Thr Arg 

GCC CGG 
Ala Arg 

ACC AAT 
Thr Asn 

CTG ACA 
Leu Thr 

60 
GGC GGC 
Gly Gly 
75 

ACA GCC 
Thr Ala 



CCA GGA 
Pro Gly 

AAC GTC 
Asn Val 
30 
GCC AAT 
Ala Asn 
45 

CAG CCC 
Gin Pro 

CCT GAA 
Pro Glu 

CGG ACT 
Arg Thr 



TTG GCC 
Leu Ala 
15 

TTC AGG 
Phe Arg 

GCC AGG 
Ala Arg 

AAG AAG 
Lys Lys 

CCC AAG 
Pro Lys 

80 
GTG ACC 
Val Thr 
95 

GGA TCT 
Gly Ser 



Trp Tyr Leu 

-15 
GCC CCT GAC 
Ala Pro Asp 
1 

AAA GCA GAG 
Lys Ala Glu 

CCA GGG GGT 
Pro Gly Gly 
35 

GCA AAG GGA 
Ala Lys Gly 
50 

GAT GAA CCC 
Asp Glu Pro 

65 

CCA GGA CAC 
Pro Gly His 

CCA AAA GGA 
Pro Lys Gly 



Ala Trp Leu Asp Leu Glu Phe 
-10 
CAC AGA CCC 
Gin Arg Pro 



CCC CCA AAA GCA 
Pro Pro Lys Ala 
110 

AGG GAG CCC GGG CCC CCA 



TTG GGC 
Leu Gly 
5 

GCC AAG 
Ala Lys 
20 

CAC AGC 
His Ser 

GGC ACC 
Gly Thr 

AAA AAG 

Lys Lys 

CCT CCC 
Pro Pro 

85 
CAG CTT 
Gin Leu 
100 

TCC TTC 
Ser Phe 



GAG AGG CCC 
Glu Arg Pro 

TAT GGT GGG 
Tyr Gly Gly 
40 

GGG CAG ACA 
Gly Gin Thr 

55 

CTG CCC CCC 
Leu Pro Pro 
70 

CAA ACA AGG 
Gin Thr Arg 

CCC GGA GGC 
Pro Gly Gly 



GTC CCC AGC 
Val Pro Ser 
115 

CGA GAG CCC AAG GAG 



CAG GGG 
Gin Gly 
10 

CCC CTG 
Pro Leu 
25 

GGG GCC 
Gly Ala 

GGA GGC 
Gly Gly 

AGA CCG 
Arg Pro 

CAG GCT 
Gin Ala 
90 

AAG GCA 
Lys Ala 
105 

AAG GCC 
Lys Ala 



CTG CTG AAG 
Leu Leu Lys 
120 

CCG TTT CGC CCA CCC 



750 



798 



846 



894 



942 



990 



1038 



1086 



1134 
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10 



15 



20 



Arg Glu Pro Gly Pro Pro Arg 
125 

ACA CCC 
Thr Pro 



25 



CCC ATC 
Pro He 
140 
GAT GCT 
Asp Ala 
155 

CTG GCC 
Leu Ala 

GGT CCC 
Gly Pro 

GAG AAG 
Glu Lys 

CCC TCG 
Pro Ser 
220 
GAG CTG 
Gin Leu 
235 

CTG GAT 
Leu Asp 



GAC AGA 
Asp Arg 

AAC ACC 
Asn Thr 

GTG GTC 
Val Val 
190 
GAT GGG 
Asp Gly 
205 

GAC ACG 
Asp Thr 

AAG CTG 
Lys Leu 

GTG CGC 
Val Arg 



TTC GAC ATC TGG 



CAC GAG TAC 
His Glu Tyr 
145 

AAG GGA GGC 
Lys Gly Gly 
160 

ATC ACC AGC 
He Thr Ser 
175 

AGG AAG CAG 
Arg Lys Gin 

CTG CTG GGG 
Leu Leu Gly 

GCC AAG CCA 
Ala Lys Pro 
225 

TCC AGC TGC 
Ser Ser Cys 

240 
TCC GTG CCA 
Ser Val Pro 
255 

AAG CTC TTC 



Glu Pro Lys Glu Pro Phe Arg Pro Pro 
130 135 
ATG CTC TCG CTG TAC AGG ACG CTG TCC 1182 
Met Leu Ser Leu Tyr Arg Thr Leu Ser 
150 

AGC GTG AAG TTG GAG GCT GGC 1230 
Ser Val Lys Leu Glu Ala Gly 
165 170 
GAC AAA GGG CAA GAT GAC CGA 1278 
Asp Lys Gly Gin Asp Asp Arg 
180 185 
GTG TTT GAC ATT AGT GCC CTG 1326 
Val Phe Asp He Ser Ala Leu 
200 

CTG CGG ATC TTG CGG AAG AAG 1374 
Leu Arg He Leu Arg Lys Lys 
215 

CCC GGA GGC GGG CGG GCT GCC 1422 
Pro Gly Gly Gly Arg Ala Ala 
230 

GGC CGG CAG CCG GCC TCC TTG 1470 
Gly Arg Gin Pro Ala Ser Leu 
245 250 
GAC GGA TCT GGC TGG GAG GTG 1518 
Asp Gly Ser Gly Trp Glu Val 
260 265 
TTT AAG AAC TCG GCC CAG CTG 1566 



AAC AGC 
Asn Ser 

TTT ATT 

Phe He 

AGG TAC 
Arg Tyr 
195 
GCC GAG 
Ala Glu 
210 

GCG GCC 
Ala Ala 



CCC ACC 
Pro Ser 

GGC CTG 
Gly Leu 

CGA AAC 
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10 



15 



20 



25 



Phe Asp He Trp Lys Leu 
270 

TGC CTG GAG CTG GAG GCC 
Cys Leu Glu Leu Glu Ala 
285 

GGC TTC GAC CGC 
Gly Phe Asp Arg 



Phe Arg Asn Phe Lys Asn 
275 

CGG GGC AGG GCC 
Arg Gly Arg Ala 



GGC CTG 
Gly Leu 
300 
TTC CTG 
Phe Leu 
315 

ATT AAG 
He Lys 

TTC AGC 
Phe Ser 

AAG CGA 
Lys Arg 

CAT GTC 
His Val 
380 
CTT GAG 
Leu Glu 
395 

CGC TCC 



GTG TTT 
Val Phe 

GCC CGC 
Ala Arg 

CAG CGG 
Gin Arg 
350 
CCC AGC 
Pro Ser 
365 

AAC TTC 
Asn Phe 



GGC CGC 
Gly Arg 
320 
TCT GGC 
Ser Gly 
335 

CGA AAA 
Arg Lys 

AAG AAC 
Lys Asn 

AAG GAC 
Lys Asp 



TGG GAA 
Trp Glu 
290 
GCC GCC 
Ala Ala 
305 

ACC AAG 
Thr Lys 

CAG GAC 
Gin Asp 

CGG CGG 
Arg Arg 

CTT AAG 
Leu Lys 
370 
ATG GGC 
Met Gly 
385 

CAC TGC 
His Cys 



CGG CAG 
Arg Gin 

AAA CGG 
Lys Arg 

GAT AAG 
Asp Lys 
340 
GCC CCA 
Ala Pro 
355 

GCT CGC 
Ala Arg 

TGG GAC 
Trp Asp 



GAG GGG 
Glu Gly 



TAC GAG GCT TTC 
Tyr Glu Ala Phe 
400 

CAC CTG GAG CCC ACG AAT CAT GCA 



GTC CAC 
Val His 
310 
GAC CTG 
Asp Leu 
325 

ACC GTG 
Thr Val 

CTG GCC 
Leu Ala 

TGC AGT 
Cys Ser 

GAC TGG 
Asp Trp 
390 
CTG TGC 
Leu Cys 
405 

GTC ATC 



Ser Ala Gin Leu 
280 

GTG GAC CTC CGT 
Val Asp Leu Arg 
295 

GAG AAG GCC CTG 
Glu Lys Ala Leu 



TTC TTT 
Phe Phe 

TAT GAG 
Tyr Glu 

ACT CGC 
Thr Arg 
360 
CGG AAG 
Arg Lys 
375 

ATC ATC 
He He 



AAT GAG 
Asn Glu 
330 
TAC CTG 
Tyr Leu 
345 

CAG GGC 
Gin Gly 

GCA CTG 
Ala Leu 

GCA CCC 
Ala Pro 



GAG TTC CCA TTG 
Glu Phe Pro Leu 
410 

CAG ACC CTG ATG 



1614 



1662 



1710 



1758 



1806 



1854 



1902 



1950 



1998 
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Arg Ser His Leu Glu Pro Thr Asn His Ala Val He Gin Thr Leu Met 

415 420 425 

A AC TCC ATG GAC CCC GAG TCC ACA CCA CCC ACC TGC TGT GTG CCC ACG 2046 
Asn Ser Met Asp Pro Glu Ser Thr Pro Pro Thr Cys Cys Val Pro Thr 
5 430 435 440 

CGG CTG AGT CCC ATC AGC ATC CTC TTC ATT GAC TCT GCC AAC AAC GTG 2094 
Arg Leu Ser Pro He Ser He Leu Phe He Asp Ser Ala Asn Asn Val 

445 450 455 

GTG TAT AAG CAG TAT GAG GAC ATG GTC GTG GAG TCG TGT GGC TGC AGG 2142 
10 Val Tyr Lys Gin Tyr Glu Asp Met Val Val Glu Ser Cys Gly Cys Arg 
460 465 470 

TAG CAGCACTGGC CCTCTGTCTT CCTGGGTGGC ACATCCCAAG AGCCCCHCC 2195 
*** 
475 

15 TGCACTCCTG GAATCACAGA GGGGTCAGGA AGCTGTGGCA GGAGCATCTA CACAGCTTGG 2255 
GTGAAAGGGG ATTCCAATAA GCTTGCTCGC TCTCTGAGTG TGACTTGGGC TAAAGGCCCC 2315 
CTTTTATCCA CAAGTTCCCC TGGCTGAGGA TTGCTGCCCG TCTGCTGATG TGACCAGTGG 2375 
CAGGCACAGG TCCAGGGAGA CAGACTCTGA ATGGGACTGA GTCCCAGGAA ACAGTGCTTT 2435 
CCGATGAGAC TCAGCCCACC ATTTCTCCTC ACCTGGGCCT TCTCAGCCTC TGGACTCTCC 2495 

20 TAAGCACCTC TCAGGAGAGC CACAGGTGCC ACTGCCTCCT CAAATCACAT TTGTGCCTGG 2555 
TGACTTCCTG TCCCTGGGAC AGTTGAGAAG CTGACTGGGC AAGAGTGGGA GAGAAGAGGA 2615 
GAGGGCTTGG ATAGAGTTGA GGAGTGTGAG GCTGTTAGAC TGTTAGATTT AAATGTATAT 2675 
TGATGAGATA AAAAGCAAAA CTGTGCCT 2703 



25 
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